Objectives: To assess cardiac morphology and function by means of echocardiograms of children with obstructed breathing while asleep.
Introduction
The clinical presentation of upper airway (UA) obstruction during sleep varies in intensity, from night time rhonchi to the obstructive sleep apnea-hypopnea syndrome (OSAHS). 1 The obstructive sleep apnea-hypopnea syndrome is characterized by repeated episodes of UA obstruction, associated with intermittent hypoxia and hypercapnia. 1, 2 Prevalence among children varied from 0.7% to 3% in a selection epidemiological studies. [3] [4] [5] Peak incidence is observed in preschool children, and age at which the most common obstruction of the upper airways east due to hypertrophic palatine and pharyngeal tonsils. The most often described symptoms are:
rhonchi, respiratory pauses, difficulty breathing, agitated sleep and nocturnal diaphoresis. 2, 6 There may be severe clinical consequences of OSAHS, such as cor pulmonale, [7] [8] [9] in addition to the negative impact on the child's quality of life, such as retarded pondero-statural growth and facial and thoracic skeletal abnormalities, 10 nocturnal enuresis and behavior disorders, learning problems and other cognitive function deficits.
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In adults, OSAHS is considered an independent cause of systemic arterial hypertension and of cardiovascular disease. 12 A few studies have included cardiovascular assessments of children. A reduction was observed in right ventricle contraction in children with UA obstructions by ventriculography, with improvements in some after adenotonsillectomy. 14 and also increased RV area, 15 with normalization after treatment of obstructive respiratory events, or CPAP (continuous positive air pressure) 14 or surgery. 15 Adenotonsillectomy also resulted in improved pulmonary flow parameters and RV area in children with pulmonary hypertension, related to the VAS obstruction. 16 The severity of obstructive respiratory events during sleep, expressed by the more elevated rates of apnea and hypopnea, suggest that they are directly correlated with LV abnormalities. 17 There is sufficient pathophysiologic evidence to allow for the suspicion that children with UA obstruction during sleep exhibit structural and functional cardiac abnormalities, notably of the right ventricle.
The objective of this study was to assess cardiac morphology and function in children with obstructive respiratory disorders due to hypertrophic tonsils, by means of echocardiogram, and to compare them with healthy children.
Methods
This was a controlled cross-sectional study. The study 
Results
Thirty children with obstructive respiratory disturbances during sleep were studied, 16 of whom were males, and with a mean age of 75.4 months ± 25.2, where 17 children were aged 5 to 8 years. Group I and the control group were homogenous in terms of sex, age, weight, height, BMI and BMI percentiles ( Table 1) .
The area and systolic diameter of the right ventricle were enlarged, when compared with data from the control group, although only the difference in area attained significance.
Right ventricle function exhibited significantly reduced variation in area between systole and diastole (RVva). The variation in diameter was also reduced, although without significance (Table 2) .
Left ventricle diastolic diameter was reduced among the cases. Among the patients, left ventricle function had smaller ejection fraction and contraction, in relation to the control Echocardiographic abnormalities in children -Weber SA et al.
group (Table 3) , although without significance. Flow measurements taken at the mitral, tricuspid, pulmonary and aortic valves did not yield abnormal findings in any of the groups.
Discussion
Hypertrophy of the lymphoid tissues of the pharynx is most accentuated during the preschool years, with predominance among males, 3, 4 and an increased incidence rate of obstructive symptoms and surgical tonsil interventions is observed in this age group. 20 In our study, despite the wide age range, there was also a predominance of preschool children, in group I, representing the target population of OSAHS in children.
Children with obstructive respiratory disorders during sleep are exposed to repeated hypopnea and apnea. During apnea, there is a progressive reduction in oxygen levels and an increase in CO 2 . Hypercapnia and hypoxemia provoke respiratory acidosis and consequent vasoconstriction of the pulmonary artery. In addition to increased pulmonary resistance, there is also increased venous return to the right-hand cardiac chambers, which is facilitated both by the decubitus horizontal position during sleep and by intrathoracic pressure which becomes more negative due to respiratory effort against the obstructed area. The echocardiogram used in this study focuses on the RV and included measurements that are not routinely carried out, such as systolic and diastolic diameter, in addition to area.
Right ventricle area and diameter were observed to be increased, during systole, even when measurements were adjusted for the BMI of each child. This enlargement of the RV has also been observed in other studies, [13] [14] [15] [16] [17] although not with adjustment for the weight and height of each child.
The variation between systolic and diastolic RV area and diameter was reduced, which suggests increased preload on the RV and more difficult pulmonary flow, although no increase in pulmonary vascular pressure was observed. Other studies have observed elevated pulmonary pressure, some with pulmonary hypertension, 16 or acute right heart failure and cor pulmonale, 7 as severe complications of OSAHS. In these children, c or pulmonale with progression to acute pulmonary edema demands special care during preoperative and postoperative care for adenotonsillectomy. 23 Kalra et al. 24 demonstrated RV and LV cardiac abnormalities similar to those BMI = body mass index; F = female; M = male. * There were no significant differences between the groups. One issue, which might be taken seriously, is that we compared the results obtained from group I with those from group II, since we did not pair the groups for the variables sex, age, weight or height, which could result in scientific imprecision.
Despite this limitation, we do not believe that this has affected our data, since the groups were homogenous for these variables and since some data proved highly asymmetrical within the groups, particularly right ventricle area and systolic Echocardiographic abnormalities in children -Weber SA et al.
